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" The ﬂgures in the margin indicate fuu marks.
Candidates are required to give their answers in their own words

as far as practlcable
GROIJP A

( Multiple Choice ‘l‘ype Queltlm )
1. Choose the correct altemati\res for any ten of the followmg

| 10x1=10
) Sensmviity" ofa V§1tm¢ter is expressed in
a) volt/ohm - b) ohm/volt
B kohx.tlx.vélt | : ._ d) siemeh/ﬁ'olt; |

{) For fast dynamic measurement, suitable transducer is

" a) LVDT
by ySﬁ'a‘Jngaujgc R : ' )
Q) Seisyn ‘.

a “‘Cépacv_it‘ance transducer.
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1ii)  The ratio of the measurement at full scale to the power
drawn by the instrument is called
a) Efficency = b) Fidelity
4

'¢)  Precision o d) Scnsitlvlty

B R R Whlch of . the following statements is true for a

- ‘measurmg instrument ?
7 .a) B lf.it is preclses. it is vavccu}rate) o
o b) .Hlt__ls linear.ltissenslﬂve
S .é) :-lf_lt.has adlgital display.. 1l?ls aécleate'
"d)_., If it uses null balance technlque. lt has a hlgh
o .lnput impedance ' ' '
: L v) | ,Th.e instmmental error of an lnstrument is classlﬂed as '
- a) _Grass eror  b) _ Systematic el'ror
o) Random error o d) | Indefinite e:ror.

vi) "l‘ransducet for measurement of rotational displacement

is /
a) | Shaft eneoder , b) Dlﬁerentlal capaciter
- ¢ LVDT - d) .Straln ga'uge.v '
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' vii) The conformlty of the output to the true value of the .

_'measurement is called
a) 1 Precision . e b) Accuracy R
o) 'Se\nsitivity e kd)_ 'Rcsolution.

viif) A.0 - 300 V voltmeter has an error of :2% of full scale L

deﬂection What would be the range of readmgs if true

voltageis30V?
a) 24Vto36V  b) 294Vto306V
© 20Vt40V .~ d 30Vto60V.

‘

ix) Strobvo,scvope is.a t/ra'nsd/uéer. which rheaéufcs
a) . strain - | b) force
| c) éhgular v;locity | d) "Aboth (a) and (b).
x) ’\In‘ semiconductor strain gauges, theA cl’l‘angg in

resistance on application of strain is mainly on account
, - I

of change in
a) length of wire . b) diameter of wire
c) . resistivity - d) both (a) and (b).
4106 o 3 ~ [Tumover
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xi) , A load cell is an electromechaxucal device widely used
for measurement of . : / :

a) s;atic force »
b)v dynamic force B o o .
¢ both static and dynamic force
4 btemperatu‘re' | S
xit) ‘A bolometer ts an element that
- a) senses thermal output N "
b) senses optical mput & gives ‘thermal output
“c) senses optical tnput &;'gi\?e_s“{e'leetrical output
d) senses eléctrlt;él input &‘gilvesoptical output.

, GROUP B 3
( Short Answer Type Queltlons )

Answer any three of the following X ) '3 x5 = = 15

2. Brieﬂy explain’ with. proper diagram the operating princtple
of pneumatic force-balance system with ﬂapper & nozzle
8. Define Reliability _'of an instrument. If 200 faults - were
‘recorded for 400 tra't_xsducers of a system during 2 years, the
mean down time being 2 days, what 4re the MTBF & mean
- failure rate of the system ? ' o 1+4
‘4. With neat sketch, describe the vvvdrkin'g’prlnciple of seismic -

transducer for displacement measui'ement. o
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Discuss the basic scheme of an intrmslcally safe electronic
system to work in hazardous area. :

Dlscuss in brlef the prlnciple of proxy brake to measure the

torque :
- ssmnn- c A

A Long Answer Type Qnestlons ) , _
Answer any three of the following. 3x15=45

- a)  What is a strain gauge ? How is it classified ?

b)' _ Deduce the expression for the gauge factor of a strain

gauge : G=1+2u(Ap/p)/(Al/Al) where G = gauge factor,
u = Poisson’s ratio & ( Ap/p )/ Al/l ) = change in
| 4 reslstance due to plezo-resitlve change

¢)  Astrain ga_u"ge 'wlth a gauge \fac;tor of -2 is fastened to a

metallic member subjected to a stress of 1000 kg/ cm?,
“The rnodulus of elasticity of the metal is 2x10° kg/crn
| Calculate the change in % in resistance of the strain
gauge What is the value of Poisson ratio ?

2+2+5+3+ 3

a) What are load cells ? Descrlbe magneto-elastlc load cell
& strain gauge type load cell How do they differ in
'operation ? _ : T

. b) Explam  the worlc-tng‘ ‘princlple. ~ advantage &

4106

disadvantage of electronic load cell,  44+45+42+4
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9. a)' Why is current slgnal preferred to tranemlt lnetead of
__vvoltageslgnal? SR R

b ‘_;'_-why 54 - 20 A preferred as standardhed slgnal for a-

‘ "‘transmmer? E:q:)am the ‘basic scheme. of 2-wlre &

x-wlre lransmitters ' ' .

:;WhatulivezerolnaZ-wh'etransmitter?Howlsit
"advantageone? -

i‘- a I‘What are the possible advantages & dleadvantagee of a
e '-pneumaﬂc tranamttter over electronlc transmitter ?
3+4+3+2+3'
100 d)“ Dlﬁ‘erenuate between accuracy & preclsion
b) What is the percentage error in meaeurement of kinetic
' energy of a body I percentage errors in  the
" measurement of mass & velocity are 2% & 3%
* respectively ? |
) -, ‘The following table gives the variation of resistance with
temperattire.for RTD: - ' '

| Temperature'c | - 18 18 | a1 | 24 365 | 208 33 |

Resistance @~ | 106:06 | 107:14 | 10822 | 109-3 | 110:38 | 111-46 | 11275

Find the linear approﬂxiiatlon of the above reslstanCe-
’;,temperature curve for temperature variation between .
'15‘0&35'0 T . 3+5+7
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11, a) What in bathtub curve ? Describe it.

'b). Why is it important in the analysts of a component ? '
) What 1is air-aﬂabil_ity ? How 1is it rclate(l to MT-BF &

Car -What'_l'sx‘_xv_iei\'n‘t' by sfnmes'aﬁqnabmty?
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